*This work was performed at the Stanford Synchrotron Radiation Laboratory, which is supported by the NSF Grant No. DMR 73-07692 A02, in cooperation with the Stanford Linear Accelerator Center and was done with support from the Division of Chemical Sciences, Office of Basic Energy Sciences, U. S. Department of Energy. we report the first angle-resolved photoemission study of a stepped crystal surface: the (211) face of copper, which consists of three-atom terraces of (111) orientation separated by one-atom-high steps of (100) orientation. A surface state was found on this surface at 0.2 ± 0.1 eV below the Fermi energy (EF). This state was characterized by both angle-dependent and photon-energy-dependent photoemission, and by direct comparison with the surface state at 0.3 ± 0.1 eV below EF on Cu(lll).
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From this study; we conclude that the Cu(211) surface state is associated with the Cu(lll) terraces. The implications of this finding for the nature of the stepped-crystal potential are discussed below. In addition, preliminary experiments are reported that demonstrate the increased reactivity of a stepped Cu(211) crystal surface relative to a (111)
surface. It is tempting to attribute this reduced spectral intensity to a smaller relative "area" of tmperturbed (111) face on the stepped crystal. This interpretation can only be offered as tentative, however, pending further investigation, because of both the extremely high sensitivity of surface states to surface quality and because the macroscopic polarization of the light with respect to the surface planes was different for -4- the two experiments. The spectral intensity of the (211) surface state also decreased more rapidly with increasing photon energy than did the (111) surface state.
Turning to the bulk-derived features of the spectra, we find that the Cu(211) results are similar to those from Cu(lll). 3 The Cu (211) bulk features show photoelectron refraction, and they can be interpreted within the direct transition model (see Fig. 4 and below). Evidence for refraction is provided by comparing the angle-dependent spectra in and Cu(lll) surfaces. At the lowest photon energies (hv = 9 eV) the bulk features of the two spectra are substantially shifted both because the refraction angle is larger for low energy electrons and because the initial state bands sampled at these photon energies happen to have a steep dispersion (see Fig. 4 ). At higher photon energies these effects are smaller and the (211) and (111) spectra merge. In summary, we have found that the surface potential on (111) terraces of stepped Cu(211) is sufficiently similar to that of Cu(lll)
to support a similar, but not identical, surface state. Otherwise the electronic structure of the (211) surface resembles the bulk band structure of copper. This suggests that the enhanced reactivity of the stepped surface -observed in this case for 0 2 -may well arise more from~teric effects due to step-adsorbate geometry than from any particular electronic-structural property of these steps. 
